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RA New Adenosine-Independent
Index of Stenosis Severity
Why Would One Assess a Coronary
Stenosis Differently?
We read with interest the paper by Sen et al. (1) proposing a new
adenosine-independent index of stenosis severity. It is suggested
that negating the need for adenosine-induced hyperemia (2) would
increase adoption because of the time savings and reduction in side
effects. This sounds like a straw man argument. The main reasons
not to measure fractional flow reserve (FFR) most often are
financial.
In their paper, the authors present instantaneous wave-free
ratio (iFR) as the equivalent of FFR, that is, the ratio of 2
hyperemic flows proven to be equal to the ratio of 2 hyperemic
pressures. This is definitely not the case. Assuming that the resis-
tance to flow during the wave-free period is equal to the average
resistance during maximal hyperemia neglects the role of the
coronary microvasculature in controlling blood flow. The wave
analysis theory largely explains the flow pattern in the coronary
arteries, but not the absolute level of flow, and should not justify
the calculation of hyperemic flow parameters from nonhyper-
emic pressure measurements. Figure 2 of the Sen et al. (1) paper
clearly illustrates that the resistance during the wave-free period
is markedly higher than the average resistance during hyperemia
and that the resistance during this wave-free period varies with
the degree of vasodilation. These variations continuously occur
in patients in the catheterization laboratory and depend on
heart rate, contractility, pre-load, and afterload. So does iFR.
The main role of hyperemia is to offset all the mechanisms
responsible for the control of myocardial perfusion. Hyperemia
is the wind tunnel of coronary stenoses. Sen et al. (1) suggest a
wind-free wind tunnel. The reality is that without hyperemia,
the force of the wind varies continuously. Of course, some
correlation does exist between iFR and FFR, just as the latter
correlates with the resting Pd/Pa ratio, with resting gradient and
ith hyperemic gradient. Yet, this does not indicate a direct
elationship with myocardial perfusion. The coefficient of de-
ermination, r2  0.808 in Figure 6 of Sen et al. (1), indicates
hat only 80% of iFR variations are explained by the variable
FR. An FFR of 0.60 corresponds to values of iFR ranging
rom 0.40 to 0.90.
In Figure 10 of Sen et al. (1), the lowest values are approxi-
ately 0.07. FFR values below 0.20 do not exist. This further
ndicates that iFR is not equal to FFR, or it is an error. The latter
ption is likely because these data points do not appear at all in
igures 6 or 8 of Sen et al. (1).
It therefore may be advisable to wait for additional validation of
esting indices like iFR before using them for clinical decision
aking about revascularization in individual patients.*Gérard Finet, MD, PhD
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Instantaneous Wave-Free Ratio
and Fractional Flow Reserve:
Close, But Not Close Enough!
We were greatly interested by the study of Sen et al. (1), which
proposes the revolutionary, vasodilator-independent index to as-
sess significance of coronary artery stenosis—instantaneous wave-
free ratio (iFR). The investigators identified a period during a
cardiac cycle when intracoronary resistance is constant and mini-
mal. The pressure ratio across a coronary stenosis during this
period was found to correlate well with the fractional flow reserve
(FFR) value obtained after adenosine administration. Good overall
agreement between iFR and FFR was demonstrated by Bland-
Altman analysis. A cutoff value of iFR of 0.83 corresponding to a
FFR of 0.8 was calculated based on a receiver-operating charac-
teristic (ROC) analysis.
Although the idea of performing pressure-derived stenosis
assessment without pharmacological intervention is brilliant, we do
not think that this work provided enough evidence that iFR
correlates well with FFR from the clinician’s standpoint.
The correlation plot of corresponding individual iFR and FFR
values (Figs. 6 and 8 in Sen et al. [1]) actually showed considerable
variability. For example, for the FFR value of 0.8, the iFR value
ranged widely from 0.6 up to almost 1.0. Similarly, there was a
broad range of FFR values (0.6 to 0.9) corresponding to the
iFR value of 0.83, which was defined as a cutoff value based on
ROC analysis.
